Introduction
============

The preoperative diagnosis of anterior mediastinal tumors is comprehensively determined by their clinical presentation and several imaging modalities, as the anatomical location usually makes it difficult to perform needle biopsy for pathologic diagnosis. Although computed tomography (CT) is essential for detecting anterior mediastinal tumors, it can be difficult to differentiate between benign and malignant tumors using CT ([@b1-ol-0-0-11276],[@b2-ol-0-0-11276]). To improve the accuracy of preoperative diagnosis, magnetic resonance imaging (MRI) and/or positron emission tomography (PET) are additionally performed at the attending surgeon\'s discretion. Besides tumor detection, MRI can also be useful for qualitative assessment of the tumor in some conditions, such as hemorrhagic or inflammatory thymic cysts that mimic a solid tumor, despite low enhancement ([@b3-ol-0-0-11276],[@b4-ol-0-0-11276]). Accurate evaluation of malignant potential may aid in the decision-making process regarding the management of anterior mediastinal tumors, i.e., either monitoring or surgical resection.

Many small sample-sized studies have reported that ^18^F-fluorodeoxyglucose (FDG)-PET was useful for definitively diagnosing anterior mediastinal tumors. The differentiation of benign vs. malignant tumors in the anterior mediastinum is reportedly aided by analysis of the maximum standardized uptake value (SUVmax) of FDG-PET ([@b5-ol-0-0-11276]--[@b7-ol-0-0-11276]). Studies on thymic epithelial tumors have shown that SUVmax is greater in high-risk thymoma, particularly in thymic cancer, than in low-risk thymoma ([@b8-ol-0-0-11276]--[@b15-ol-0-0-11276]); however, other studies report that SUVmax is similar in low-risk thymoma and high-risk thymoma ([@b16-ol-0-0-11276]--[@b20-ol-0-0-11276]). In addition, the tumor to mediastinal (T/M) ratio, which is a semiquantitative parameter defined as the ratio of the SUVmax of the tumor to the aorta, has been proposed for differentiating high-risk thymoma from low-risk thymoma in thymic epithelial tumors ([@b21-ol-0-0-11276]--[@b23-ol-0-0-11276]). Recently, several studies have reported that volume-based metabolic parameters, including metabolic tumor volume (MTV) and total lesion glycolysis (TLG), are useful in predicting malignant potential of anterior mediastinal tumors ([@b7-ol-0-0-11276],[@b24-ol-0-0-11276],[@b25-ol-0-0-11276]). However, it is still unclear which PET parameters (including SUVmax, T/M ratio, and volume-based metabolic parameters) are most useful for screening the malignant potential of anterior mediastinal tumors, as all of these studies were small-scale studies that investigated patients with thymic epithelial tumors, and there have been no reported comparisons of the predictive value of these parameters.

In general, tumors are categorized pathologically as either benign or malignant in accordance with their histological features. Although thymoma was classically classified as a pathological benign tumor based on its histological features, it is classified clinically as a malignant tumor when there is invasion into a neighboring organ, dissemination, or metastasis. Furthermore, the WHO classifies thymomas into five types (A, AB, B1, B2, and B3), and further divides these types into two groups: Low-risk thymoma (A, AB, and B1) and high-risk thymoma (B2 and B3) ([@b15-ol-0-0-11276],[@b26-ol-0-0-11276]), as patients with low-risk thymoma rarely experience recurrence after complete resection. Therefore, in the clinical situation, we considered that anterior mediastinal tumors should be classified into four groups in accordance with their malignant potential: Benign, low-risk thymoma, high-risk thymoma, and malignant.

In the present study, we aimed to elucidate the utility of several metabolic parameters, including SUVmax and volume-based metabolic parameters (MTV and TLG), in predicting the malignant potential of anterior mediastinal tumors.

Patients and methods
====================

### Population

The present study included 132 consecutive patients with an anterior mediastinal tumor who had undergone surgery at Gunma University between January 2007 and December 2017 after preoperative FDG-PET examination. Preoperative PET examination was conducted at one of three institutions: 105 were performed in our institution, and 27 were performed in the other institutions. To reduce interinstitutional variability, the main analyses were conducted only for the 105 patients (55 males and 50 females; mean age 58.1 years, range 15--90 years) who underwent preoperative PET at our institution. The present study was approved by the ethics committee of Gunma University Hospital (approval no. 1575). Anterior mediastinal tumors were independently divided into two groups in accordance with three different classification systems: Clinical (c) classification \[c-benign (benign) or c-malignant (thymoma and carcinoma)\]; recurrence-based classification \[low-risk recurrence (LRR) (benign and low-risk thymoma) or high-risk recurrence (HRR) (high-risk thymoma and carcinoma)\]; pathological (p) classification \[p-benign (benign and thymoma) or p-malignant (carcinoma)\].

### ^18^F-fluorodeoxyglucose-PET imaging

Patients fasted for at least 6 h before FDG-PET examination. Intravenous ^18^F-FDG was administered at a dose of 5 MBq/kg. Sixty minutes after the injection, data was acquired using a Discovery STE PET/CT scanner (GE Healthcare) or a Biograph 16 PET/CT scanner (Siemens). Three-dimensional emission scanning was performed from the groin area to the top of the skull. The FDG uptake in the anterior mediastinal tumor was recorded.

### ^18^F-fluorodeoxyglucose-PET analysis

The FDG-PET images were reviewed independently by two experienced physicians. The data obtained were reconstructed by iterative ordered subset expectation maximization. To evaluate the metabolic parameters in each anterior mediastinal tumor, SUVmax, MTV, and TLG were obtained for the primary tumor using a previously described method ([@b7-ol-0-0-11276],[@b24-ol-0-0-11276],[@b25-ol-0-0-11276]). In brief, SUVmax represented the greatest activity of a single pixel within the tumor, while MTV was calculated as the volume of the FDG-avid area with a threshold of more than 40% of the SUVmax. TLG was defined as the multiplication of the MTV and the mean SUV within the area of the MTV, which signified the overall tumor burden. The T/M ratio for each patient was calculated as the ratio of the tumor SUVmax to the background mediastinum SUVmax. The region of interest was placed in the aortic arch as the reference area for mediastinal activity ([@b21-ol-0-0-11276]--[@b23-ol-0-0-11276]). The metabolic parameters were compared with the clinical features based on each classification system.

### Statistical analysis

Mean SUVmax, T/M ratio, MTV, and TLG were compared between the benign and the malignant groups using the Students\' t-test. In addition, receiver-operating characteristic (ROC) analysis was used to identify the cut-off values for the PET parameters that accurately differentiated the malignant group from the benign group. Sensitivity, specificity, accuracy, positive predictive values (PPV), and negative predictive values (NPV) were calculated for each threshold value. Differences in the area under the ROC curve (AUC) for SUVmax, T/M ratio, MTV, and TLG were assessed using comparison models created the logistic regression models. All *P* values were two-sided, and *P*\<0.05 was considered to indicate a statistically significant difference. JMP 12 (SAS Institute) was used for the statistical analyses.

Results
=======

### Pathological diagnoses of anterior mediastinal tumors

Among the 105 included patients, 30 (28.6%) had benign lesions, including thymic cyst (n=18), mature teratoma (n=6), pericardial cyst (n=1), bronchogenic cyst (n=1), and others (n=4, i.e., schwannoma, lymphangioma, cavernous hemangioma, and parathyroid cyst; [Table I](#tI-ol-0-0-11276){ref-type="table"}). Fifty-six patients (53.3%) had thymoma, including 28 patients with low-risk thymoma (A: n=7, AB: n=10, B1: n=9, micronodular thymoma with lymphoid stroma: n=2), and 28 patients with high risk-thymoma (B2: n=13, B3: n=15). The remaining 19 (18.1%) patients had malignant tumors, including thymic cancer (n=7), germinoma (n=3), metastatic lymph node from other carcinoma (n=3), mucosa associated lymphoid tissue lymphoma (n=2), thymic carcinoid (n=1), and others (n=3, i.e., malignant meningioma, rhabdomyosarcoma, and solitary fibrous tumor). The three metastatic lymph nodes originated from the stomach in one case, and the thyroid in two cases.

### Comparison of the FDG-PET parameters in the benign and malignant groups

The characteristics of these 105 patients in accordance with the three classification systems are shown in [Table I](#tI-ol-0-0-11276){ref-type="table"}. Mean age, sex, and mean tumor diameter were comparable between the c-benign and c-malignant groups, LRR and HRR groups, and p-benign and p-malignant groups ([Table SI](#SD1-ol-0-0-11276){ref-type="supplementary-material"}). Mean SUVmax was significantly greater in the malignant group than the benign group for all classifications: c-benign and c-malignant (1.52 vs. 4.51, *P*\<0.0001), LRR and HRR (2.60 vs. 4.96, *P*\<0.0001), p-benign and p-malignant (3.06 vs. 6.35, *P*\<0.0001; [Fig. 1](#f1-ol-0-0-11276){ref-type="fig"} and [Table II](#tII-ol-0-0-11276){ref-type="table"}). Mean T/M ratios were also significantly greater in the malignant group than the benign group using all three classification systems ([Table SII](#SD1-ol-0-0-11276){ref-type="supplementary-material"}). Although the volume-based metabolic parameters (TLG and MTV) were both slightly but significantly greater in the c-malignant group than the c-benign group, there were no significant differences between the benign and malignant groups in accordance with the recurrence-based and pathological classification systems ([Table II](#tII-ol-0-0-11276){ref-type="table"}).

### ROC analysis for FDG-PET parameters in predicting the malignant groups

The AUC of SUVmax was significantly greater than that of MTV or TLG for predicting c-malignant (0.9347, 0.8342 and 0.7080, respectively, SUVmax vs. TLG *P*=0.0009. SUVmax vs. MTV *P*\<0.0001) or p-malignant lesions (0.8562, 0.6616, and 0.4691, respectively, SUVmax vs. TLG *P*=0.0002. SUVmax vs. MTV *P*\<0.0001; [Fig. 2](#f2-ol-0-0-11276){ref-type="fig"}). For predicting HRR lesions, the AUC of SUVmax was also significantly greater than MTG or TLG (0.8140, 0.7190, and 0.6315, respectively, SUVmax vs. TLG *P*=0.0145. SUVmax vs. MTV *P*=0.0006). Similar trends to the ROC analysis of SUVmax were found for the ROC analysis of T/M ratio. The AUC of the T/M ratio was comparable to the AUC of SUVmax for predicting c-malignant, HRR, and p-malignant lesions (0.9300, 0.8424 and 0.8693, respectively; [Fig. S1](#SD1-ol-0-0-11276){ref-type="supplementary-material"}).

### Optimal cut-off value of FDG-PET parameters in predicting the malignant groups

The optimal cut-off values of SUVmax for predicting c-malignant, HRR, and p-malignant lesions were 1.77, 2.54 and 5.15, respectively ([Table III](#tIII-ol-0-0-11276){ref-type="table"} and [Fig. 1](#f1-ol-0-0-11276){ref-type="fig"}). The optimal cut-off value of 1.77 for SUVmax in predicting c-malignant lesions had a specificity, sensitivity, and accuracy of 92.0, 87.0 and 93.3%, respectively. The PPV for predicting c-malignant lesions was very high (94.7%), indicating that almost all clinically malignant mediastinal tumors had a SUVmax greater than 1.77. In contrast, a cut-off value of 5.15 for SUVmax in predicting p-malignant lesions had a specificity, sensitivity, and accuracy of 78.9, 90.7 and 88.6%, respectively. The NPV for detecting p-malignant lesions was also very high (95.1%), indicating that almost all pathologically benign mediastinal tumors had a SUVmax of less than 5.15. In predicting HRR lesions, the cut-off value of 2.54 for SUVmax had a specificity, sensitivity, and accuracy of 93.6, 60.3 and 75.2%, respectively. SUVmax was less accurate in predicting HRR lesions than in predicting c- and p-malignant lesions. The optimal cut-off values of the T/M ratio for predicting c-malignant, HRR, and p-malignant lesions were 1.14, 1.46 and 2.18, respectively ([Table SIII](#SD1-ol-0-0-11276){ref-type="supplementary-material"}).

Discussion
==========

The present study revealed that the SUVmax in PET was useful for predicting the malignant potential of anterior mediastinal tumors, especially in accordance with the clinical and pathological malignant classifications. In contrast, although the volume-based metabolic parameters of PET were slightly greater in c-malignant than in c-benign anterior mediastinal tumors, these parameters were not very useful for predicting malignant potential. Therefore, SUVmax may be a critical parameter for screening the malignant potential of anterior mediastinal tumors.

No previous study has evaluated more than 100 cases to verify the utility of PET parameters including SUVmax, T/M ratio, MTV, and TLG to diagnose anterior mediastinal tumors in a single institution. Several studies have reported that the SUVmax of FDG-PET is useful for predicting malignant and high-risk thymoma in selected thymic epithelial tumors, but the sample sizes of these previous studies were limited to only a few dozen cases ([@b8-ol-0-0-11276]--[@b20-ol-0-0-11276]). As anterior mediastinal tumors are relatively rare, it is difficult to collect data from sufficient numbers of patients with these tumors during short periods. Moreover, although CT was always performed during preoperative examination of patients with an anterior mediastinal tumor, PET examination was not performed in all patients with an anterior mediastinal tumor. In our institution, FDG-PET was performed during preoperative examination as often as possible, and we retrospectively examined the data from a long-term period of more than 10 years. Therefore, we were able to collect sufficient data to verify the utility of PET parameters for predicting malignant potential in all anterior mediastinal tumors, not just in thymic epithelial tumors.

In general, most tumors are categorized as either benign or malignant in accordance with their histological features. Although thymomas have been classically classified as pathologically benign tumors in accordance with their histological features, they can be clinically classified as malignant tumors because of invasion into a neighboring organ, dissemination, or metastasis. In addition, although the WHO classified thymomas into five types (A, AB, B1, B2 and B3), they were further divided into two groups in accordance with the risk of recurrence: Low-risk thymoma (A, AB and B1) and high-risk thymoma (B2 and B3) ([@b26-ol-0-0-11276]). Therefore, we considered that the cut-off points of several PET parameters were necessary to screen the malignant potential of anterior mediastinal tumors in various clinical situations. We thus divided patients into two groups in accordance with three classification systems: c-benign and c-malignant, LRR and HRR, and p-benign and p-malignant.

In comparison with c-benign lesions, we found that an optimal cut-off value of 1.77 for SUVmax in predicting c-malignant lesions had a specificity, sensitivity, and accuracy of 92.0, 87.0 and 93.3% respectively. There were only four false positive results: Infectious thymic cyst (n=1), schwannoma (n=1), and mature teratoma (n=2). The patients with a mature teratoma obtained an adequate diagnosis via CT alone. The case of schwannoma in the anterior mediastinum was quite rare, and this lesion usually mimics a malignant tumor because of the large amount of FDG accumulation. Therefore, we believe that almost all clinically malignant tumors (including thymomas) could be detected by performing PET in addition to CT. Although we usually perform surgical resection for growing cystic lesions because of the possibility of cystic thymoma and risk of rupture, all thymic cysts except the infectious lesion showed no FDG accumulation, regardless of tumor growth. Therefore, we may recommend monitoring of anterior mediastinal tumors with no accumulation of FDG, and thus avoid unnecessary open thoracotomy.

Several studies have reported that SUVmax may be useful for differentiating high-risk thymoma from low-risk thymoma in those with thymic epithelial tumors, but these results were controversial ([@b8-ol-0-0-11276]--[@b20-ol-0-0-11276]). We found that the SUVmax and T/M ratio were significantly greater in high-risk thymomas than in low-risk thymomas. However, an optimal AUC value for predicting a HRR lesion was not obtained using ROC analysis of SUVmax in anterior mediastinal tumors. The SUVmax of FDG-PET is reportedly useful for predicting the recurrence potential of thymic epithelial tumors ([@b15-ol-0-0-11276]). Therefore, SUVmax may be important for screening the recurrence potential of thymic epithelial tumors, rather than high-risk thymomas. Further data collections are necessary to clarify these possibilities.

Almost all previous studies showed that SUVmax was significantly greater in pathologically malignant tumors of the anterior mediastinum, including thymic cancer, than in benign tumors ([@b8-ol-0-0-11276]--[@b20-ol-0-0-11276]). We found that the optimal cut-off value of SUVmax was 5.15 for detecting p-malignant lesions, with a specificity, sensitivity, and accuracy of 78.9, 90.7 and 88.6%, respectively. The NPV of p-malignant lesions was very high (95.1%), indicating that the SUVmax of almost all benign lesion was less than 5.15. Similarly to our findings, Toba *et al* ([@b14-ol-0-0-11276]) reported an optimal cut-off value of 5.6 for SUVmax in predicting pathologically malignant lesions. A SUVmax value of more than 5.15 may indicate a need for a surgical approach for anterior mediastinal tumors, including open thoracotomy or video-assisted surgery.

Previous studies have reported that the T/M ratio of FDG-PET is useful in predicting the malignant potential of anterior mediastinal tumors ([@b21-ol-0-0-11276]--[@b23-ol-0-0-11276]). We found that the utility of the T/M ratio was comparable to that of the SUVmax for predicting c-malignant, HRR, and p-malignant lesions. This suggests that both the SUVmax and T/M ratio of PET were useful in predicting the malignant potential of anterior mediastinal tumors. The T/M ratio may be a useful parameter in cases where the preoperative PET examination is performed in a different institution using a different PET scanner. In fact, we obtained almost the same data concerning the usefulness of the T/M ratio when we extended the analysis to include 132 patients by adding the 27 patients for whom the PET examination was conducted in another institution, but who underwent surgical resection in our institution ([Fig. S2](#SD1-ol-0-0-11276){ref-type="supplementary-material"}). Our data suggest that the T/M ratio may be used to screen the malignant potential of anterior mediastinal tumors in a general situation.

Volume-based metabolic parameters of PET, including TLG and MTV, are reportedly useful in differentiating benign and malignant lesions in the anterior mediastinum ([@b7-ol-0-0-11276],[@b24-ol-0-0-11276],[@b25-ol-0-0-11276]). In contrast, we found that the volume-based metabolic parameters of PET were not useful in predicting the malignant potential of anterior mediastinal tumors. Volume-based metabolic parameters were similar for LRR and HRR, or p-benign and p-malignant anterior mediastinal tumors. When comparing c-benign and c-malignant lesions, although the volume-based metabolic PET parameters were slightly but significantly greater in c-malignant than in c-benign lesions, these differences may result from the difference in tumor volume, as the c-malignant lesions had larger tumor diameters than the c-benign lesions. To define the contouring margins around the tumor, the defined threshold was considered to be 2.5, according to previous studies ([@b24-ol-0-0-11276],[@b25-ol-0-0-11276]). Similar results were obtained using an SUV cut-off of 2.5 in both TLG and MTV in all classification systems. Therefore, the volume-based metabolic PET parameters may not be useful in predicting the malignant potential of anterior mediastinal tumors. It is difficult to use tumor size alone to screen for malignant potential, and it is important to detect the part with the highest metabolic activity, which probably correlates with the malignant part of tumor, but not the whole metabolic volume.

Our study had several limitations. First, it was a retrospective study with an insufficient-sized study population; although we included more than 100 patients, we plan to extend the study to a larger patient population. As anterior mediastinal tumors are relatively rare, a larger scale, prospective, multicenter study is needed to obtain a larger study population. It may be possible to conduct the validation study by this multicenter study to evaluate the diagnostic performance using the same cut-off values which were calculated at this study. Second, selection bias was inevitable, as we included only the patients who underwent surgical resection. Third, no validation studies were included in this report to strength our conclusion.

In conclusion, the SUVmax and T/M ratio of PET are useful for screening the malignant potential of anterior mediastinal tumors. Performing preoperative PET-CT may aid in the selection of either surgical resection or observation for anterior mediastinal tumors.
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![Box and whisker plots comparing the mean SUVmax values of two groups. (A) c-classification: c-benign (benign) or c-malignant (thymoma and carcinoma). (B) Recurrence-based classification: LRR (benign and low-risk thymoma) or HRR (high-risk thymoma and carcinoma). (C) p-classification: p-benign (benign and thymoma) or p-malignant (carcinoma). The horizontal line in the middle of each box indicates the median, the top and bottom borders of the box mark the 75 and 25th percentiles, respectively, and the whiskers mark the 90th and 10th percentiles. The horizontal lines indicate the optimal cut-off values of SUVmax for predicting c-malignant, HRR and p-malignant lesions, which were (A) 1.77, (B) 2.54 and (C) 5.15, respectively. \*P\<0.05. SUVmax, maximum standardized uptake value; p-, pathological; c-, clinical; LRR, low-risk recurrence; HRR, high-risk recurrence.](ol-19-03-1865-g00){#f1-ol-0-0-11276}

![Receiver-operating characteristic curve analysis for SUVmax, TLG and MTV in predicting (A) c-malignant, (B) HRR or (C) p-malignant anterior mediastinal tumors. Area under the curve of each PET parameter was indicated in three classification, respectively. (A) c-malignant: = SUVmax vs. TLG (P=0.0009); SUVmax vs. MTV P\<0.0001. (B) HRR: SUVmax vs. TLG (P=0.0146); SUVmax vs. MTV (P=0.0006). (C) p-malignant: SUVmax vs. TLG (P=0.0002); SUVmax vs. MTV (P\<0.0001). SUVmax, maximum standardized uptake value; TLG, total lesion glycolysis; MTV, metabolic tumor volume; c-, clinical; HRR, high-risk recurrence; PET, positron emission tomography; p-, pathological.](ol-19-03-1865-g01){#f2-ol-0-0-11276}

###### 

Pathological diagnoses of anterior mediastinal tumors, and division into benign vs. malignant lesions in accordance with three classification systems.

  Type (n=105)       Pathological diagnosis   Patients, n (%)   Clinical classification   Recurrence-based classification   Pathological classification
  ------------------ ------------------------ ----------------- ------------------------- --------------------------------- -----------------------------
  Benign (n=30)      Thymic cyst              18 (17.1)         c-benign (n=30)           LRR (n=58)                        p-benign (n=86)
                     Mature teratoma          6 (5.7)                                                                       
                     Pericardial cyst         1 (1.0)                                                                       
                     Bronchogenic cyst        1 (1.0)                                                                       
                     Lymphangioma             1 (1.0)                                                                       
                     Schwannoma               1 (1.0)                                                                       
                     Cavernous hemangioma     1 (1.0)                                                                       
                     Parathyroid cyst         1 (1.0)                                                                       
  Thymoma (n=56)     Low-risk thymoma                           c-malignant (n=75)                                          
                     A                        7 (6.7)                                                                       
                     AB                       10 (9.5)                                                                      
                     B1                       9 (8.6)                                                                       
                     MNT                      2 (1.9)                                                                       
                     High-risk thymoma                                                    HRR (n=47)                        
                     B2                       13 (12.4)                                                                     
                     B3                       15 (14.3)                                                                     
  Malignant (n=19)   Thymic cancer            7 (6.7)                                                                       p-malignant (n=19)
                     Germinoma                3 (2.9)                                                                       
                     Metastatic tumor         3 (2.9)                                                                       
                     MALT lymphoma            2 (1.9)                                                                       
                     Carcinoid                1 (1.0)                                                                       
                     Meningioma               1 (1.0)                                                                       
                     Rabdomiosarcoma          1 (1.0)                                                                       
                     Solitary fibrous tumor   1 (1.0)                                                                       

c-, clinical; LRR, low-risk recurrence; HRR, high-risk recurrence; p-, pathological; MNT, micronodular thymoma with lymphoid stroma; MALT lymphoma, mucosa associated lymphoid tissue lymphoma.

###### 

Comparison of the SUVmax, TLG and MTV of anterior mediastinal tumors in the benign and malignant groups created in accordance with three classification systems.

  Variable              c-benign (n=30)   c-malignant (n=75)   P-value    LRR (n=58)      HRR (n=47)      P-value    p-benign (n=86)   p-malignant (n=19)   P-value
  --------------------- ----------------- -------------------- ---------- --------------- --------------- ---------- ----------------- -------------------- ----------
  SUVmax, mean ± SD     1.52±0.81         4.51±2.41            \<0.0001   2.60±1.99       4.96±2.42       \<0.0001   3.06±2.01         6.35±2.64            \<0.0001
  (range)               (0.75--4.18)      (1.09--12.88)                   (0.75--12.88)   (1.81--11.51)              (0.75--12.88)     (2.19--11.51)        
  TLG (g), mean ± SD    27.0±46.1         164.7±244.2          0.0028     89.9±201.7      169.2±228.3     0.0618     112.6±210.3       183.3±240.8          0.1991
  (range)               (0.9--214.7)      (3.0--1396.6)                   (0.9--1396.6)   (3.0--861.6)               (0.9--1396.6)     (3.0--823.3)         
  MTV (ml), mean ± SD   22.4±25.6         57.4±84.4            0.0283     41.8±75.9       54.3±72.1       0.3899     47.6±77.7         46.3±57.1            0.9468
  (range)               (1.7--99.0)       (2.2--526.9)                    (1.7--526.9)    (2.2--418.6)               (1.7--526.9)      (2.2--236.7)         

c-, clinical; LRR, low-risk recurrence; HRR, high-risk recurrence; p, pathological; SUVmax, maximum standardized uptake value; TLG, total lesion glycolysis; MTV, metabolic tumor volume.

###### 

Optimal cut-off value of SUVmax for predicting c-malignant, HRR and p-malignant anterior mediastinal tumors.

  SUVmax        AUC      Optimal cut-off   Sensitivity   Specificity   PPV    NPV    Accuracy
  ------------- -------- ----------------- ------------- ------------- ------ ------ ----------
  c-malignant   0.9347   1.77              92.0          87.0          94.7   89.7   93.3
  HRR           0.8140   2.54              93.6          60.3          65.7   92.1   75.2
  p-malignant   0.8562   5.15              78.9          90.7          65.2   95.1   88.6

c-, clinical; HRR, high-risk recurrence; p-, pathological; AUC, area under the curve; PPV, positive predictive value; NPV, negative predictive value; SUVmax, maximum standardized uptake value.
